7-Benzyl-3-(4-chlorophenyl)-2-isobutylamino-5,6,7,8-tetrahydropyrido-[4 0 0 0 ,3 0 0 0 :4,5]thieno[2,3-d]pyrimidin-4(3H)-one Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.070; wR factor = 0.164; data-to-parameter ratio = 18.7.
Related literature
For the biological and pharmaceutical properties of compounds containing a fused thienopyrimidine system, see: Amr et al. (2010) ; Huang et al. (2009) ; Jennings et al. (2005) ; Kikuchi et al. (2006) ; Mavrova et al. (2010) ; Santagati et al. (2002) . For similar crystal structures, see: Xie et al. (2008) ; Chen et al. (2011) .
Experimental
Crystal data 
Data collection
Bruker SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.934, T max = 0.949 25485 measured reflections 5611 independent reflections 3883 reflections with I > 2(I) R int = 0.090 Refinement R[F 2 > 2(F 2 )] = 0.070 wR(F 2 ) = 0.164 S = 1.06 5611 reflections 300 parameters H-atom parameters constrained Á max = 0.36 e Å À3 Á min = À0.26 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz; (ii) Àx þ 1; Ày þ 2; Àz þ 1.
Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. supplementary materials Acta Cryst. (2012) . E68, o822 [doi:10.1107/S1600536812007246] 7-Benzyl-3-(4-chlorophenyl)-2-isobutylamino-5,6,7,8-tetrahydropyrido[4′,3′:4,5]thieno[2,3-d]pyrimidin-4(3H)-one
Hong Chen and Quan-Bin Liao Comment
Derivatives of heterocycles containing the thienopyrimidine system have proved to show significant antifungal, antibacterical, anticonvulsant and angiotensin antagonistic activities (Amr et al. 2010; Huang et al. 2009; Jennings et al. 2005; Kikuchi et al. 2006; Mavrova et al. 2010; Santagati et al. 2002) . Recently, we have focused on the synthesis of fused heterocyclic systems containing thienopyrimidine via aza-wittig reaction under mild conditions. Some X-ray crystal structures of fused pyrimidinone derivatives have been reported (Chen et al., 2011; Xie et al., 2008) . The title compound has potential use as a precursor for obtaining bioactive molecules with fluorescence properties. Herein, we report its crystal structure (Fig. 1 ).
In the crystal structure of the title compound, C 26 H 27 ClN 4 OS, the thienopyrimidine fused-ring system is close to coplanar (r.m.s deviation = 0.0089 Å) with a maximum deviation of 0.0283 (17) Å for atom N(3). This ring system forms dihedral angles of 83.51 (3) and 88.20 (5)° with the adjacent 6-membered rings C1-C6 and C17-C22, respectively.
Intermolecular N4-H4···Cl1 i interactions, as well as intermolecular hydrogen bonds (C8-H8B···O1 ii ), help to stablize the crystal structure (Symmetry codes: (i) -x + 1, -y + 2, -z; (ii) -x + 1, -y + 2, -z + 1) ( Table 1) .
Experimental
1-Chloro-4-isocyanatobenzene (2 mmol) under nitrogen atmosphere was added to a solution of iminophosphorane (1.15 g, 2 mmol) in anhydrous dichloromethane (10 ml) at room temperature. When the reaction mixture was left unstirred for 12 h at 273-278 K, iminophosphorane was consumed (TLC monitored). The solvent was removed under reduced pressure and ether/petroleum ether (volume ratio 1:2, 20 ml) was added to precipitate triphenylphosphine oxide. Removal of the solvent gave carbodiimide, which was used directly without further purification. Iso-butylamine (2 mmol) was added to the solution of carbodiimide in anhydrous dichloromethane (10 ml). After the reaction mixture was left unstirred for 5-6 h, the solvent was removed and the residual was recrystallized from ethanol and dichloromethane to give the 
Computing details
Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT (Bruker, 1997) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) .
Figure 1
Molecular structure of the title compound with 50% probability displacement ellipsoids. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.63895 (6) 1.09995 (13) 0.09315 (7) 
